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FIGURE 6.1 Typical photosynthesis response of plants to C02. Net
photosynthesis of wheat is about 70 mg of CO2 dm""2 h"1 compared with
maize (about 55 mg of C02 dm""2 h"1) for equivalent light intensity (0.4
cal cm""2 min""1) * Maize is saturated at a lower C02 concentration
(-450 ppm) than wheat (-850 ppm) ,  C02 in ppmv is percent C02 x 104.
(Adapted from Akita and Moss, 1973.)

The same enzyme that catalyzes the first step in the reduction of C02
to carbohydrates can also oxidize the first product. This oxidation
occurs in light also but uses O2 to oxidize carbon back to CO2.  It
is called photorespiration, and its rate is determined by the ratio of
C02 to 02 within the leaf. Photorespiration rates are high in C3
plants. By increasing C02 levels from 340 to 400 ppmv, C02 uptake is
enhanced about 20% in C3 (high-photorespiration) species and about 7% in
C4 (low-photorespiration) species (Hesketh, 1963? Akita and Moss, 1973).
Thus, increasing C02 directly benefits C3 species more than C4 species.
Rising C02 can be expected to alter leaf carbon metabolism and thereby
affect the rate and duration of photosynthesis and the fate and par-
titioning of the photosynthate.

6.2.1.1 Rate of Photosynthesis

The faster C02 fixation per leaf area at higher C02 may be explained by
the kinetic properties of ribulose bisphosphate carboxylase, the primary
C02-fixing enzyme in the chloroplast, and to some extent by the con-